Research evidence suggests that educating nurses about traditional Chinese medicine (TCM) significantly improves their nursing care practice and the health care outcomes of community residents. The purpose of this study was to describe the current use of TCM by China's nursing workforce, as well as the typical nurse to physician ratio and types of TCM education that nurses receive in health care facilities. A large retrospective survey was conducted in Hubei Province, China, in 2010. The sample included 620 non-TCM hospitals, 120 TCM hospitals, and 1254 community health centers (CHCs). Descriptive analysis and 1-way analysis of variance were used to test statistical differences. There were 79 447 nurses employed, of which 1527 had a TCM degree and 5689 had on-the-job TCM education. Non-TCM hospitals employed more nurses than TCM hospitals and CHCs, and TCM hospitals employed more TCM nurses than non-TCM hospitals and CHCs. The median nurse to physician ratio varied by level of urbanization and type of health care facility, from 0.6 in rural CHCs to 1.3 in rural non-TCM hospitals. Differences in TCM education preparation of nurses were significantly different in the urban and rural settings and by type of health care facility. The study suggested a shortage of nurses educated in TCM in Hubei Province China, as well as uneven TCM workforce distribution. More opportunities for TCM education are needed for nurses, especially in CHCs where health promotion and chronic disease management are the most important and mandated functions.
not been incorporated into the national health care system. 2 Aging populations and a rise in chronic diseases have resulted in rapid increases in complementary and alternative medicine use across cultures. [3] [4] [5] Among complementary and alternative medicine therapies, TCM is one of most frequently and widely used. 6 Patients who are elderly or have chronic diseases often use TCM and conventional medicine together. However, good communication among health care professionals is needed to prevent the inappropriate use of traditional medical treatments. 7, 8 The role of nurses is critical in this context because nurses are responsible for the case management of patients with chronic disease, long-term care for elderly adults, and continuous nursing care after discharge. 9, 10 There is evidence that nurses with TCM education facilitate improved quality of life and health outcomes of patients, reduce hospital readmission, and function as appropriate health care professionals to provide TCM therapies.
TCM theories, such as the 5-element theory and the yin-yang theory, emphasize holism and differentiation of signs and symptoms. In TCM, everything in the universe is considered to be 1 of 5 elements, including wood, fire, earth, metal, and water. Every element pertains to 1 of 2 opposite aspects of yin and yang. Yin represents characteristics that are static, internal, descending, cold, dim, and organic; yang represents characteristics of being active, external, rising, warm, bright, and functional. With a holistic view, TCM practitioners assess signs, symptoms, and impacted factors from natural and social environments and make a diagnosis by differentiation of signs and symptoms. A balance of yin and yang is a proxy of healthy status. Chinese herbal medicine and TCM therapies such as acupuncture and cupping are used to adjust the balance of yin and yang. Theoretical bases for the affirming effects of TCM are derived from traditional Chinese culture and affect Chinese people's lifestyles, including diet, sleep, and physical activities. 14, 15 In recent years, TCM therapies have been widely used to prevent, treat, and rehabilitate chronic conditions by not only indigenous Chinese populations but also non-Chinese overseas populations with chronic conditions. [16] [17] [18] Nurses have sought education and information to enhance their TCM knowledge and skills both for personal use and for professional practice for their clients. 19 To meet the needs of TCM-oriented nursing care, China's TCM colleges/universities offer TCM nursing degrees. The Chinese government also provides on-the-job TCM training for nurses who have no TCM nursing degree. 20 China is facing a serious nursing shortage, as well as an uneven distribution of health care personnel in various tiers of health care facilities in rural and urban China. 9, [21] [22] [23] First-tier health care facilities (community health centers [CHCs] , community health stations/village clinics) provide primary health care, whereas second-and third-tier health care facilities (TCM/non-TCM hospitals) provide comprehensive health care spread across various levels of urbanization. The distribution of the health care workforce in China is associated with each region's level of economic development. 24, 25 However, the distribution of the nursing workforce (TCM-prepared and otherwise) across tiers of health care facilities and rural/urban areas is unknown. 20 To understand the challenges to the nursing workforce throughout China and their implications for the development of TCM education for nurses, this study examined the distribution of the nursing workforce across first-, second-, and third-tier health care facilities, using data from Hubei Province as a representative sample. The aims of the study were to (1) describe the prevalence of employed nurses overall, including those with a TCM degree or with on-the-job TCM education, and the ratio of nurses to physicians; (2) examine whether types of nurses employed varied by level of urbanization; and (3) examine whether types of nurses varied by type of health care facility.
METHODS

Design
A retrospective survey of health care facilities in Hubei Province of China was conducted in the summer of 2010 by the Wuhan University School of Public Health, in collaboration with all health bureaus in the province. This study presents a secondary analysis of selected variables from those data.
Settings
Hubei Province is located in central China and represents an average level of economic and social development. As of 2009, Hubei had a population of 57.2 million. The GDP (Gross Domestic Product) per capita in Hubei is similar to the overall GDP per capita of China. 26 Hubei Province has 32 790 health care facilities, 25 organized into 3 tiers: hospitals, CHCs, and village clinics/community health stations, as well as specialized health care facilities (eg, family planning service stations, nursing homes, sanatoriums for retired officials, specialized disease prevention and treatment institutes, first aid stations, and private clinics). In the province, health bureaus have 3 tiers as well. The provincial health bureau is the highest tier, and it administers provincial hospitals. In the second tier, municipal health bureaus administer city hospitals, and in the third tier, county/district health bureaus administer county/district hospitals, CHCs, and village clinics/community health stations. Excluded from this study were any facilities without nurse employees ( 
Measures
The state administration of TCM designed the questionnaire in consultation with TCM experts and health policy makers. 27 Questionnaire items included type of health personnel (physicians, TCM physicians, registered nurses, nurses with TCM degree education, nurses with TCM on-the-job training); allocations of medical equipment and TCM equipment; revenue from medical treatment, TCM therapies, medication and governmental funding; expenditures on personnel, new equipment, and medical activities; research activities; and continuing education. An online database was created to receive data from the questionnaire. Wuhan University School of Public Health and all health bureaus in Hubei province took responsibility for conducting the survey in Hubei Province from June 25 to July 30, 2010. 25 One staff member from the medical insurance office of each health care facility extracted data that had accumulated in that facility during 2009 (eg, the number of outpatient visits) or at the end of 2009 (eg, the number of nurses) and entered them into the online database. The following variables were selected for this study:
Nurses: Nurses were counted if they were employed by the health care facility during 2009 and were licensed as registered nurses by the local Bureau of Health after passing a licensing examination. Nurses were counted regardless of full-time or part-time employment status. TCM nurses: TCM nurses included all licensed registered nurses employed by the facility in 2009 who had either graduated from a TCM nursing education program or had received TCM on-the-job training. Physicians: Physicians were counted if they were employed by the facility in 2009 and licensed by the local Bureau of Health after passing a licensing examination. This number of physicians included both licensed physicians and licensed assistant physicians. Medical students who graduated from technical high schools take an examination for licensure as an assistant physician, followed by a second examination after 5 years of clinical experience to be licensed as a physician. Medical students who graduated from a medical school with at least a bachelor degree may take the physician licensure examination immediately. For this analysis, non-TCM hospitals, TCM hospitals, and CHCs were divided into rural and urban groups by the type of financial subsystems and health insurance subsystems involved.
Procedures
The questionnaire was pilot tested in May 2010 by university graduate students in the Jiangxia District of Wuhan, Hubei. The pilot study compared questionnaire data gathered by the graduate students with data from the 2009 Health Statistic Yearbook and found less than 5% difference. Health statistic yearbooks are published each year by the Ministry of Health. Therefore, the questionnaire was adopted for use. Under the direction of the Hubei Bureau of Health, faculty of the Wuhan University Public Health School trained 1 health official and 1 staff member from the information center of every district/county Bureau of Health, staff from the information center of provincial tertiary hospitals, and graduate students to fill out the survey questionnaire. These trainers then trained staff members from the medical insurance office of each health care facility to fill out the survey questionnaire. One staff member from each health care facility was trained both to collect data in his or her respective facility and to enter data into the online database, starting in June 2010.
Quality control was implemented in 3 stages (county, municipal, and provincial) of health bureaus. County health officials first checked the accuracy of a random selection of 5% of the data against the 2009 Health Statistic Yearbook. Next, municipal health officials checked the accuracy of a random selection of 5% of the data within the city. Finally, provincial health officials and researchers from the public health school checked the accuracy of a random sample of 5% of provincial data.
An ethical plan for protection of human subjects was approved by the Wuhan University College of 
RESULTS
Descriptive analysis
In Hubei Province, the total number of employed nurses was 79 447, of whom about 1 in 10 has TCM training: 1527 nurses had a TCM degree, and 5689 nurses had on-the-job TCM education (Table 1) . Overall, most nurses (44.3%) are employed by urban non-TCM hospitals and the fewest (4.7%) in urban TCM hospitals. Among TCM-trained nurses, most worked in urban TCM hospitals (38.2%) and the fewest worked in rural non-TCM hospitals (4.4%).
The median nurse to physician ratio varied across types of health care facilities, most widely in rural settings: the lowest ratio (0.6) was found in rural CHCs, and the highest ratio (1.3) was in non-TCM rural hospitals ( Table 2) .
Variances of types of nurses by level of urbanization
The average number of nurses in urban area facilities was about 3 times larger than in rural area ones, a ratio seen as well among TCM nurses overall and among nurses having either a TCM degree or on-the-job TCM education (Table 3) . Variances in the prevalence of nurses (P = .0000), TCM nurses (P = .0001), nurses with a TCM degree (P = .0133), and nurses with on-the-job TCM education (P = .0000) across the urban and rural settings were statistically significantly different. All types were significantly more prevalent in urban regions.
Variances of types of nurses by type of health facility
When comparing the average number of nurses (P = .0000), TCM nurses (P = .0000), nurses having TCM degree (P = .0000), and nurses with on-the-job TCM education (P = .0000) employed in the 3 types of health care facilities, the difference in variances was also statistically significant ( Table 3 ). The average 
DISCUSSION
This study supports previous health research, suggesting that China faces a nursing shortage that exists in varying degrees across health care facilities and between rural and urban areas, 22, [29] [30] [31] as well as a low nurse to physician ratio, which is not beneficial for developing roles of nurses. 22 As a result, nurses' caseloads are so large that they are only able to do basic nursing care instead of advanced nursing care such as TCM therapies. Moreover, our findings provide new evidence that there is a lack of TCM education for nurses even in TCM hospitals. As a result, patients discharged with chronic conditions who rely on TCM may have little access to practitioners with TCM expertise from a nursing perspective. Older people who rely on the communitybased care model have little access as well.
Nursing shortage by type of health care facility and level of urbanization
The World Health Organization (WHO) has set a minimum standard of 1 nurse for every 500 people. This study also supported a conclusion of a shortage of nurses in CHCs, consistent with the finding of Liu and Chiu. 6 Our findings showed that only 24.8% (n = 19 700) of nurses overall worked in CHCs compared with 50% of the nursing workforce that work in the community in developed countries. 22 The WHO has set a minimal standard of 1 community health nurse for every 2600 community members. 32 The gap observed between the WHO minimum standard and that found in Hubei may be underestimated, considering the community-unrelated daily activities included in the roles of China's community nurses. More than 70% of community nurses' daily activities are nursing procedures such as infusions, injections, and dressing changes, instead of public health nursing activities such as disease prevention, case management, and health education. 33 Thus, the ratio of community members to community nurses actually tasked with public health services may be greater than reported herein. The community nursing shortage could be attributed to a lack of government funds to finance public health services, a lack of education programs in community health nursing, and/or a lack of evidence-based public health nursing interventions, as well as a lack of TCM education for community nurses. 9, 34 Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
Problems related to the ratio of nurses to physicians
The findings showed that the ratio of nurses to physicians (ranging from 0.6 to 1.3) in Hubei Province is similar to the overall national ratio of 0.7 in China, which is far lower than the ratio of 3.7 in the United States, 7.6 in Thailand, and 5.5 in African countries. 35 A large gap remains to be closed to meet the minimum ratio of 4.0, as recommended by the WHO. 36 Yip and colleagues 37 proposed that the low ratio may arise from the current financial model of health care, in which nursing care and processes are not accounted for in reimbursement models, and therefore health care facilities have disincentives to hire nurses rather than physicians, whose services are reimbursed directly. 38 The low ratio of nurses to physicians is detrimental to the development of TCM education for nurses. In an environment of a low ratio of nurses to physicians, Chinese nurses function as "technical assistants" to physicians, rather than taking responsibility and accountability for counseling and practicing of TCM. 8 With a higher ratio of nurses to physicians, clinical nurse specialists could provide TCM therapies for the patients who have returned to their community, which is beneficial for a reduction of length of stay in acute care settings and readmission rates. 39 Besides, community health nurses can provide continuous nursing care to support older adults who live at home with TCM-related services, such as a TCM-oriented diet, education for caregivers (eg, spouses, adult children, and assistive workers) to practice simple TCM therapies, and activities of daily living for community patients.
TCM training for nurses
Because TCM emerged from China and is integrated into its national health care system and national education system, TCM educational opportunities for nurses offer a unique set of TCM nursing degrees. The TCM colleges of nursing teach the Western curriculum required for licensure and add TCM components. TCM nurses with TCM nursing degrees have equal qualification as registered nurses in general. However, there has been no robust research evidence generated to date to show a difference in outcomes based on TCM preparation in a TCM educational program versus on-the-job TCM training. In the absence of completed studies on the development and outcomes of TCM nursing education, the current study contributed to the research base by comparing the distribution of China's 2 types of TCM preparations for nurses across facilities and urban-rural settings.
The findings regarding TCM education for nurses suggested various implications across each type of health care facility. Typically, TCM nurses in non-TCM hospitals are engaged both in making appropriate referrals to TCM physicians for rehabilitation of patients with chronic conditions and in choosing appropriate TCM care. TCM nurses in TCM hospitals assist TCM physicians in TCM therapies, such as cupping, moxibustion, and use of herbs for external use, so that TCM physicians can focus on TCM diagnosis and for more medically oriented TCM therapies such as acupuncture and formulas prescribed for individuals. TCM nurses in CHCs provide health education to community residents, especially elderly residents in their use of TCM care as an important component of self-management. Our findings suggested an undersupply of TCM nurses across each type of health care facility, which may result in an increased risk of drug-herb interactions when patients use drugs and herbs together, increased health expenditures without appropriate referrals, and poor health outcomes for community residents.
Older adults have reported TCM's value as an important component of their chosen self-care methods. 40 Therefore, nurses need to be prepared to practice TCM in addition to conventional Western nursing, particularly in community settings. However, our findings suggest that there are inadequate opportunities for nurses to receive on-the-job TCM education in each type of health care facility. More than 70% of nurses receiving on-the-job TCM training were employed in TCM hospitals, a fact that suggests unequal access to TCM-integrated nursing care for inpatients and community residents in rural and urban areas, where TCM hospitals are less prevalent. 16 
CONCLUSION
Our study suggested that China's nursing workforce exhibits both overall shortages and uneven distribution of employed nurses between rural and urban areas. TCM education is still needed for nurses, particularly in CHCs where health promotion and chronic disease management are particularly important functions. To develop the nursing workforce, the Chinese nursing education programs should expand and strengthen both college education and on-the-job training to increase nurses' TCM knowledge and skills.
